Synthetic retinoids dissociate coactivator binding from corepressor release.
The ligand-activated retinoid receptors RXR and RAR control development, homeostasis and disease by regulating transcription of retinoic acid (RA) responsive target genes or crosstalk with other signalling pathways. According to the current model ligand-binding triggers an exchange between corepressor- and coactivator-complexes that inhibit or potentiate transcription by deacetylating and acetylating nucleosomal histones, respectively. Additional cofactors may modify the transcriptional regulatory process by linking liganded retinoid receptors to structural components of chromatin or protein degradation. The desire to specifically influence defined events in RA-signalling, while others are left unaffected, motivated the synthesis of retinoid X receptors (RXR)- and retinoid acid receptors (RAR) isoform-selective retinoids. The present study investigates the potential of RARalpha isotype-specific synthetic agonists and antagonists to separate the processes of coactivator recruitment and corepressor release. The synthetic retinoids studied fall into four categories, two of which work according the above model, since they induce surfaces within the RARalpha ligand binding domain (LBD) suitable for either corepressor or coactivator interaction; these retinoids act as pure antagonists and pure agonists, respectively. In contrast, another type of retinoid induces a structure that allows for both, the interaction with corepressors and coactivators (partial RARalpha agonist), and exerts a cell context-specific (ant)agonistic activity. Finally, another type of retinoid, which cannot activate transcription itself but renders heterodimeric RARalpha permissive for signaling by RXR agonists inhibits both, corepressor and coactivator interaction (partial antagonist). Moreover, this retinoid discriminates between the nuclear corepressors SMRT and NCoR, since it efficiently dissociates SMRT but not NCoR from the RARalpha LBD.